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LB method or other known method can be applied as method 
which forms this light emitting layer. 

light emitting layer is especially molecule built up film, it is 
desirable . 

Here molecule built up film, it settles from material 
compound of gas state and thin film and solidification it is 
done solution state or liquid state which were formed from 
material compound and with thing of film which was formed, 
usually this molecule built up film fraction it is possible thin 
film which was formed by LB method (molecule built-up 
film ) with with difference of cohesive structure* higher 
dimensional structure and functional differencewhich 
originates in that. 

In addition as disclosed in Japan Unexamined Patent 
Publication Showa 57- 51781 disclosure, melting resin or 
other binder and material compound in solvent, after making 
solution , making thin film it does this with the spin coating 
method etc, with , it can form light emitting layer. 

{0038} 

Regarding to this invention, in range where objective of this 
invention isnot impaired, it is possible to light emitting layer, 
to contain light-emitting material of theother public 
knowledge other than light-emitting material of this invention 
due to desire, inaddition, to laminate light emitting layer 
which includes light-emitting material of other public 
knowledge in light emitting layer which includes 
light-emitting material of this invention, it ispossible. 

Next, positive hole injection * transport layer helps positive 
hole injection to light emitting layer, at layer which 
istransported to light emitting domain, degree of positive hole 
transport is large, ionization energy usually 5.5 eV or less is 
small. 

As this kind of positive hole injection * transport layer 
transports positive hole to light emitting layer with, the 
material which a lower electric field strength is desirable, 
furthermore mobility of the positive hole, at time of electric 
field imparting of for example 104 -106 V/cm, those which 
are 10 - 6 cm<SP>2</SP> /V * second at least is desirable. 

As electric charge transport material of positive hole as this 
kind of material, until recently, in light guide transmission 
material common use those which are done. Selecting those of 
option from midst of those of public knowledge which is used 
for hole injection layer of organic EL device you can use. 

And, this positive hole injection * transport layer is formed, 
with for example vacuum vapor deposition method* spin 
coating method, casting method* LB method or other 
known method making thin film it should havedone positive 
hole injection * transport material. 
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In this case, as for film thickness as positive hole injection * 
transport layer, there is not especiallyrestriction. They are 
usually 5 nm~5 ;mu m. 

{0039} 

Next, electron-injecting layer * transport layer helps fill of 
electron to light emitting layer, at layerwhich is transported to 
light emitting domain, electron mobility is large in 
addit.ondeposit improvement layer is layer which consists of 
material whose deposit of especially cathode is good in this 
electron-injecting layer. 

8 -hydroxy quinoline or its derivative metal complex is ideal 
as material which is used for electron-injecting layer. 

Description above 8 -hydroxy quinoline or its derivative as 
embodiment of metal complex, 8 -quinolinol you canuse 
metal chelate oxynoid compound, for example tris (8 
-quinolinol ) aluminum which includes chelate of (Generally 
8 -quinolinol or 8 -hydroxy quinoline ) as electron 
implantation material. 

{0040} 

In addition, generally, i„ ultrathin film in order impression to 
dote electnc field, pixel defect is easy to cause with .eakage 

In order to prevent this, it is good inserting insulating thin 
tilm layer between the pair of electrodes. 

You can list for example aluminum oxide, lithium fluoride 
lithium oxide, cesium fluoride, cesium oxide, 
magnesium oxide, magnesium fluoride, calcium oxide, 
magnesium fluoride, aluminum nitride, titanium dioxide, 
silicon oxide, germanium oxide, silicon nitride, boron 
nitride, molybdenum oxide, ruthenium oxide, vanadium 
oxide etc as material which is used for insulating layer. 

Making use of these mixture and lamination it is good. 
{0041} 

Next, concerning method which produces organic EL device 
° f * ,s ™ t,on ' ifa "^ light emitting layer, according 
to need hole injection layer, and according to need 
electron-injecting layer are formed with for example 
above-mentioned material and method and cathode should 
have been formed lastly. 

In addition, is possible also fact that organic EL device is 
produced whh order of opposite to description above from 
cathode to the anode. 

{0042} 



Page 32 Paterra Instant MT Machine Translation 



JP2004059535A 

KIT. a3ttt*tt±t % H«/]Efl.aAB/ 
*»R£1 |i m&T. #*L<I*1 0~200nm 



a. xtr>a-H* % **xh&. lbs* 



Jtffi»»aicj:yiEnaAJi*»fiE-r**^, 

*©«3t*ftttttffl-r*ftft»(iE?LaAJi 

BW£*siEttaAJB©i6a«ift-& 

J£50~450°C.E£jg1 0-7-1 0-3torr. 
X&SftO. 01~50nm/£K&KaS-50 
~300^KS5nm~5|/m©KBT?3S:l8 



[0043] 

d©iE?LaAJi±lc|B jfeJISRitSo 



MS. ©*3*lcj:iJ % ftjfcttftO 

LI*. 



ttttlCjETLaA»©»«tlB*l<Eftfr«SfflO 

RflUil 0~40nm®|6HA*»*U*o 
[0044] 



2004-02-26 

Below and on transparent substrate, anode/hole injection 
layer/light emitting layer/electron-injecting layer/cathode 
sequential you explain concerning theproduction example of 
organic EL device of configuration which is provided. 

First, on suitable transparent substrate, thin film which 
consists of anode material in order tobecome film thickness of 
range of 1 ;mu m or less, preferably 10-200 nm, it forms 
with vapor deposition method, or sputtering method makes 
anode. 

Next, hole injection layer is provided on this anode. 

It forms hole injection layer, as mentioned earlier, with 
vacuum vapor deposition method, spin coating method, 
casting method. LB method or other method , it ispossible , 
but uniform film is easy to be acquired, forms from the or 
other point which at same time pinhole is difficult to 
occurwith vacuum vapor deposition method is desirable. 

When hole injection layer is formed with vacuum vapor 
deposition method , vapor deposition condition it differs the 
compound which is used (material of hole injection layer ), 
depending upon crystal structure and recombination 
structureetc of hole injection layer which is made objective, 
but vapor deposition source temperature 50-450 □ . degree 
of vacuum 10-7-10-3 torr. vapor deposition rate 0.0 1 to 
5 0 nm/sec. substrate temperature - 50 -300 *, it selects 
generally appropriately in range of film thickness 5 nm-5 ;mu 
m it is desirable. 

{0043} 

Next, light emitting layer is provided on this hole injection 
layer. 

Making use of light-emitting material which relates to this 
invention it can form alsoformation of this light emitting 
layer, by doing light-emitting material with vacuum vapor 
deposition method, sputtering, spin coating method, 
casting method or other method , the making thin film, but 
uniform film is easy to be acquired, forms from or other point 
which at same time pinhole is difficult to occur with the 
vacuum vapor deposition method is desirable. 

When light emitting layer is formed with vacuum vapor 
deposition method , vapor deposition condition differs 
dependingupon compound which is used, but it can select 
from midst of the range of conditions which is similar to 
formation of hole injection layer generally. 

film thickness range of 10 - 40 nm is desirable. 

{0044} 

Next, electron-injecting layer is provided on this light 
emitting layer. 
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In this case forms similarity to hole injection layer, light 
emitting layer, from necessity toobtain uniform film with 
vacuum vapor deposition method is desirable. 
It can select vapor deposition condition from range of 
conditions which is similar to hole injection layer, light 
emitting layer. & 

And, laminating cathode lastly, it can acquire organic EL 

cathode being something which configuration is done from 

metal, canuse vapor deposition method, sputtering. 

But in order to obey organic layer of substrate from damage 

With one-time pulling a vacuum, being consistent, produces 
production of organic EL device above, from anode to 
cathode is desirable. 

{0045} 

When imparting it does direct current voltage in this organic 
EL dey.ee when voltage of 3 -40 V imparting is done Lie 
+, - cathode to polarity, itcan observe light emitting. 

h addition imparting doing voltage with polarity of opposite 
the current does not flow, light emitting does not occur 
completely. 

Furthermore, when imparting it does alternating current 
voltage, when anode +, the cathode - becoming polarity only 
uniform light emitting is observed. "nryonry, 

b this case, waveform of alternating current which imparting 
is done may be option. s 

{0046} 

[Working Example(s)] 

Next, this invention furthermore is explained in detail with 

SSS^ff 8 ' th,S inVemi ° n " DOt "-"""I which 
is limited with these examples. 

Working Example 1 (Synthesis of compound (AN1 )) (1)2 
-cyclohexyl - 9,10 - anthraquinone synthesis 4 -bromo 
phtiiahc acid anhydrous thing 130 g (Tokyo Kasei Kogyo Co 
V 5 *- 7365 } SUpplied > with ^ Verted sfdmm 

S£t? , 8 " 13 " ter in the flask of 3 liter, 60 * 

to heated and melted. 

It cooled to dissolving rear chamber warm, it agitated 
mcludmg cyclohexylboronic acid 90g and palladium 

5SEd? (Tokyo Kasei Ko8yo Co- Ltd - (DB 69 -° 58 - 7365 > 

After that 12 hours it reacted with room temperature . 
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Z+LlCn-3f^;i/'J^^A/^-9->^24S 
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After reacting it added, heated water, melted precipitated 
crystal, filtered catalyst, acid put out with concentrated 
hydrochloric acid , filtered precipitated crystal, the water 
wash did. 

It extracted this with ethylacetate, dried with anhydrous 
magnesium sulfate, concentration and drying did. 

You inserted this in acetic anhydride 500 ml (Hiroshima 
Wako supplied ), 80 * with 3 hours reacted, afterthat removed 
acetic anhydride under vacuum, dry solid did and acquired the 
acid anhydride. 

It melted benzene 50 ml (Hiroshima Wako supplied ) in 1 and 
2 -dichloroethane 670 ml next, it cooled somewhatincluding 
anhydrous aluminum chloride 162.7g. 

While paying attention to heat emission, it added 
aforementioned acid anhydride in this, 40 * with 2 hours 
reactions later, added to ice water,extracted with chloroform, 
water wash did. 

This after drying it concentrated with anhydrous magnesium 
sulfate, it filtered the precipitate including hexane. 

150 * it heated poly phosphoric acid 2 liter next, under 
agitating, at a time trace added above-mentioned precipitate, 3 
hours agitated with same temperature. 

It added reaction mixture in ice, filtered precipitated crystal, 
after water wash,melted in chloroform, after drying, column 
purification did with anhydrous magnesium sulfate. 

objective distillation fraction was concentrated, crystal 73g 
which was precipitated including hexane, was filtered. 

When FD - MS (field desorption mass analysis) of this 
compound was measured concerning crystal which it 
acquires, from fact that m/z =292 acquires C (20) H (20) Q 
(2) vis-a-vis = 292, 2 -cyclohexyl - 9,10 - anthraquinone and 
identification it did, (yield 44 % ). 

{0047} 

Under synthetic Ar atmosphere of (2) compound (AN1 ), 2 
-bromonaphthalene 8g it melted the(Aldrich supplied ) in 
mixed solvent of anhydrous THF 50 mk anhydrous toluene 
50 ml, - 20 * cooled with dry ice/methanol bath. 

_/ 

- 20 * with 1 hour it agitated to this including n-butyl 
lithium/hexane solution 24 ml (1.6 mol/ liter ). 

7 hours agitating with room temperature including 2 
-cyclohexyl - 9,10 - anthraquinone 4.0g where in this 
itacquires with (1), overnight it left. 
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inactivation doing reaction mixture with saturated ammonium 
cWonde aqueous solution 50 m., fraction collection it X 
orgamc layer.washed with saturated saline, dried with 

yXT SU ' fa,e ' S ° ,Vent rem ° Val did andac ^ P^e 

Refining this with column chromatography it acauired li„ht 
brown amorphous solid. q ' ,ght 

Under Ar atmosphere, it melted this in acetic acid 70 ml 3 
hours reflux ,t did including potassium iodide 8 5g 
(Hiroshima Wako supplied). 8 

mactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occu " 

y X h wsS Waterandandmethan0 '--- acquirodpa, 

fflSl^f ^ thiS in b ° iHng t0luene 50 ml > after cooling 
fiitenng anddrymg, ,t acquired pale yellow solid 4.7g. 

When FD MS of this compound was measured concen.ii* 
a^T aCqUiKS '^ mfactth ^ =514 acqu'S C 
J" V,S ' a - vis = 5 H this compound was doneAN 
and identification, (yield 67 % ). 

{0048} 

Koffo Co. Ltd. (DB 69.051-7365 ) supjtod )S 

l,ter > 60 to heated and melted. 

I lH° 0,e< l t ? u diSSO,Ving rear chamber wa ™, it agitated 1 
wSEiSf" ^ ^ indUdin8 P^adiumacetate 
supplied ) 08y ° • 0)8 69 " 058 -7365 ) 

After that 12 hours it reacted with room temperature . 
After reacting it added, heated water, melted precipitated 
crystal filtered catalyst, acid put out with concentS 
Mrochjonc acid , fi.tered precipitated crysta., 

To extract this with ethylacetate, dry with anhydrous 
magnesium sulfate, concentration dry ®. 

You inserted this in acetic anhydride 500 ml (Hiroshima 
a!et 3££t ^ 3 h ° Ure ™«<«> aftertSemoved 
S^gdSSf mdCr VaCUUm ' ^ ^ did « d ac <^ *• 

2 7^5* b T ne 50 ml < Hiroshi ™a Wako supplied ) in 1 and 
2 -dichbroe hane 670 ml next, it cooled somewhatincTudit 
anhydrous aluminum chloride 1 62.7g. unuuamg 
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While paying attention to heat emission, it added 
aforementioned acid anhydride in this, 40 * with 2 hours 
reactions later, added to ice water,extracted with chloroform, 
water wash did. 

This after drying it concentrated with anhydrous magnesium 
sulfate, it filtered the precipitate including hexane. 

150 * it heated poly phosphoric acid 2 liter next, under 
agitating, at a time trace added above-mentioned precipitate, 3 
hours agitated with same temperature. 

It added reaction mixture in ice, filtered precipitated crystal, 
after water wash,melted in chloroform, after drying, column 
purification did with anhydrous magnesium sulfate. 

objective distillation fraction was concentrated, crystal 90g 
which was precipitated including hexane, was filtered. 

When FD - MS of this compound was measured concerning 
crystal whichit acquires, from fact that m/z =342 acquires 
C (24) H (22) O (2) vis-a-vis = 342, 2 - (adamantyl - 1 - y! ) - 
9 and 10 -anthraquinone and identification itdid, (yield 
46 % ). 

{0049} 

Under synthetic Ar atmosphere of (2) compound (AN2 ), 2 
-bromonaphthalene 8g it melted the(Aldrich supplied ) in 
mixed solvent of anhydrous THF 50 mk anhydrous toluene 
50 ml, - 20 * cooled with dry ice/methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl 
lithium/hexane solution 24 ml (1.6 mol/ liter ). 

7 hours agitating with room temperature 2 in this it acquires 
with (1) -(adamantyl - 1 - yl ) - including 9 and 10 
-anthraquinone 4.8g, overnight it left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution 50 ml, fraction collection it did 
organic layer,washed with saturated saline, dried with 
magnesium sulfate, solvent removal did andacquired pale 
yellow oil. 

Refining this with column chromatography, it acquired light 
brown amorphous solid. 

Under Ar atmosphere, it melted this in acetic acid 70 ml, 3 
hours reflux it did including potassium iodide 8.5g 
(Hiroshima Wako supplied ). 

inactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occurs, 
washed with water and and methanol* acetone acquired pale 

MA 
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yellow solid. 

£r,f" 8 this m toluene 50 ml, after cooling 

filtering anddrymg, rt acquired pale yellow solid 5.0g. 

ZvT ? ° f ,h,S C ° mpound was me asured concerning 

S^'? ,taCqUireS ' fr0,nfactthat ^ =564 accuse 
(44) H (36) vis-a-vis = 564, this compound was done AN2 
and identification, (yield 63 %). awas <"°neAN2 

{0050} 

Working Example 3 (Synthesis of compound (AN3 ))<n 2 
and 6 d, p , . 0 md w ^ P W 0)2 

»30 g (Tokyo LseiCo To 
carto^e if , 5 } SUPPl ' ed } ^ you inserte d sodium 

25522? water 1 3 liter in flask of 3 ,i,er ' 60 * * 

It cooled to dissolving rear chamber warm, it agitated 

aSSE%£ 845 f • (Tokyo Kasei K °io Co - l^. 

Sate 3 I rx ^ l UPP ' ied > Withinclud ^ P^'adium 
supplied ) ^ ' K08y ° C °- Ltd <° B 69-058-7365 ) 

After that 12 hours it reacted with room temperature . 
After reacting it added, heated water, melted precipitated 
^.filtered catalyst, acid put out with concent^ 
hydrochlonc ac,d , fi, tere d precipitated crysta., the water 

It extracted this with ethylacetate, dried with anhydrous 
magnesmm su.fate, concentrationdry * ft £gS2u of 

You inserted this in acetic anhydride 500 ml (Hiroshima 
alt aZK' *V ^ 3 h ° UrS re3Cted > ^Zived 

™?^lntl7 cuwn - ^ S ° ,id did and acquired the 

It melted Wpheny, 85.3g (Hiroshima Wako supplied ) in 1 
and 2 -dichloroethane 670 ml next, it cooled ' 
somewhatmcluding anhydrous aluminum chloride 162.7g. 

While paying attention to heat emission, it added 
aforementioned acid anhydride 124g in this 40 * with 2 hn„~ 

rst— 

150 * ,t heated poly phosphoric acid 2 liter next, under 
ag, tatmg a; u ^ aW > 

hours agitated with same temperature. capitate, j 
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^7$U>8g(7^KU-y^tt§¥)£&*THF5 
OSU'J-vh^Us &l7KM'I>505 l J'Jyh;UCD;! 

-20 °Clw^iPLfc. 

C+LlCn-^ < (U'J^'t7A/'N++J->^245 
U'J^/hiKI. 6mol/ U-yhjl.)*Jnjt. -2 
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B*LTSMtfe*-rVU£*fc. 
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3P*M3StLfe. 
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tt»LT»*feBK4. 9g£*# 
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l*C(46)H(30)=582 |C*JU m/z =582 

Lfe(J|K¥61%). 
[0052] 
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It added reaction mixture in ice, filtered precipitated crystal, 
after water wash,melted in chloroform, after drying, column 
purification did with anhydrous magnesium sulfate. 

objective distillation fraction was concentrated, crystal 98.7g 
which was precipitated including hexane, was filtered. 

From fact that m/z =360 acquires C (26) H (16) O 
(2)vis-a-vis = 360, this compound 2 and 6 -di phenyl - 9 and 
10-anthraquinone and identification it did FD - MS of this 
compound, concerning the crystal which it acquires, (yield 
48 % ). 

{0051} 

Under synthetic Ar atmosphere of (2) compound (AN3 ), 2 
-bromonaphthalene 8g it melted the(Aldrich supplied ) in 
mixed solvent of anhydrous THF 50 mk anhydrous toluene 
50 ml, - 20 * cooled with dry ice/methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl 
lithium/hexane solution 24 ml (1 .6 moV liter ). 

7 hours agitating with room temperature 2 and 6 -di where in 
this itacquires with (1) phenyl - including 9 and 10 
-anthraquinone 5.0g, overnight it left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution 50 ml, fraction collection it did 
organic layer, washed with saturated saline, dried with 
magnesium sulfate, solvent removal did andacquired pale 
yellow oil. 

Refining this with column chromatography, it acquired light 
brown amorphous solid. 

Under Ar atmosphere, it melted this in acetic acid 70 ml, 3 
hours reflux it did including potassium iodide 8.5g 
(Hiroshima Wako supplied ). 

inactivation doing reaction mixture with 50% phosphinic acid 
aqueous solution 50 ml, it filtered solid whichit occurs, 
washed with water and and methanol* acetone acquired pale 
yellow solid. 

Suspension doing this in boiling toluene 50 ml, after cooling, 
filtering anddrying, it acquired pale yellow solid 4.9g. 

From fact that m/z =582 acquires C (46) H (30) vis-a-vis= 
582, this compound AN3 and identification it did FD - MS 
of this compound, concerning solid which it acquires, (yield 
61%). 

{0052} 

Under Working Example 4 (Synthesis of compound (AN4 )) 
Ar atmosphere, it melted 4 -bromo biphenyl 1.6g in mixed 
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I' -t*7x-;m ( jaT. TPD232R)SijEJKL 
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solvent of the anhydrous THF 8 ml. anhydrous toluene 8 
ml, -20* cooled with dry ice/ methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl lithium/ 
suS) '° mHL6moV Hter > Hiroshima Wako 

4 hours agitating with room temperature 2 and 6 -di where it 
acquires w,th(,) 0 f Working Example 3 phenyl - including 9 
and 10 -anthraqumone 2.4g, 12 hours it left with room 
temperature. 

inactivation doing reaction mixture with saturated ammonium 
chlonde aqueous solution, it filtered solid whichit occurs 
washed with methanol. 

It melted 9 -bromo phenanthrene 2.1g i„ mixed solvent of 
anhydrous THF 8 ml. anhydrous toluene 8 ml next, -20* 
cooled with dry ice/methanol bath. 

- 20 * with 1 hour it agitated to this including n-butyl 

^" tk>n5 mHL6m0V HiTOShima 
4 hours agitating with room temperature after 
above-mentioned methanol wash.including solid which is 
dned m th,s, 12 hours it left with the room , temperature. 

SSlS" d0i " 8 ? Cti0 " miXtUre With SMd ammonium 
chlonde aqueous solution, it filtered solid whichit occurs 
washed with methanol.. 

This compound was refined with column chromatography 
pale yellow solid of 0.8 g wasacquired. n ' 

From fact that m/z =658 acquires C (52) H (34) vis-a-vis= 
658 this compound AN4 and identification it did FD - MS 
of this compound, concerning solid which it acquires, (yield 

{0053} 

Working Example 5 (Production of organic EL device ) ITO 
transparent electrode-equipped glass baseplate (Geomatic 
supplied )of25 mm X 75 mm X I., mm xhickness 5 min 
afterdoing ultrasonic cleaning, UV ozone cleaning 30 min 
was done in isopropyl alcohol. 

transparent electrode line equipped glass substrate after 
washing was mounted in substrate holder of vacuum vapor 
deposition device, thebelow-mentioned N^&apos; - screw of 
film thickness 60 „m (N,N&apos; -di phenyl - 4 amino 
Phenyl ) -N,N -di phenyl - 4 and 4&apos; -di aminos - 1 and 1 
&apos; - biphenyl film (Below, TPD 232 film ) film 
formation was done to cover theaforementioned transparent 
e ectrode on surface side where transparent electrode fine i 
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a. 

mi^X. C<DTPD232M±l::flgJ?20nm<DT 
IBN, N, N' , N' -fh7(4-t*7i-Jl/)-v7 
5^t*7x-b>|g(JaT. TBDB]l)^^JSLfc 0 

-©jsiiiEfl.ttiSJi«tLraiisi-r-So 

?P>frTBDBJS±IC. ^3feW^<tLT)SJl40n 



-r-5TI375Xt^tlD1 £AN1 lc*f U It 
Jtt?AN1 :D1=40:2T-«gSUco 



C0>J1±IC]1JI1 Onm<BAIqBg£j$lil,fco 



C(D&, il7ctth*-/^>h-C&^Li(Li2l:tl-X 
AJf(lt*E)<kLTAIq:LiJg(llJI10n m)£ff$ 

Z<Z)Alq : LiH±|C&JlAl£ H^tt&JlPHi 

^tlfc^tSELfSt^lCOUT. JfjgtflOOOn 
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[<b16] 

[0055] 
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formedfirst. 

This TPD 232 film functions as hole injection layer. 

Consequently, below-mentioned N,N,N&apos;,N&apos; - 
tetra of film thickness 20 run (4 -biphenyl ) -di theamino 
biphenylene film (Below, TBDB film ) film formation was 
done on this TPD 232 film. 

This film functions as hole transporting layer. 

Furthermore on TBDB film, vapor deposition it did 
compound (AN1 ) of film thickness 40 nm as light-emitting 
material and film formation did. 

Simultaneously below-mentioned amine compound Dl which 
possesses thebelow-mentioned styryl group as luminescent 
molecule, with weight ratio vapor deposition was donewith 
AN1:D1=40:2 vis-a-vis AN1. 

This film functions as light emitting layer. 

Alq film of film thickness 1 0 nm film formation was done 
on this film. 

This functions as electron-injecting layer. 

After this, Li which is a reductivity jp7*— bread jp7 (Li 
source: it S. getter supplied ) with binary vapor deposition 
doing the Alq, it formed AlqrLi film (film thickness lOn m ) 
electron-injecting layer (cathode ) as. 

vapor deposition doing metal Al on this Alq:Li film, it formed 
metal cathode andproduced organic EL device. 

brightness measured voltage* and light emission efficiency 
of 1000 nit vicinity concerning organic EL device which it 
acquires. 

Result is shown in Table 1. 
{0054} 

{Chemical Formula 16} 
{0055} 
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TPD2 3 2 



TBDB 



Me 

0 



Me. 



Q p 



Me 




D 1 



A 1 q 



X. mOtttntLX. AN1 0ft^y iCAN2^ ffl 
U iggA<1000nit Mjfi(D«E. &tff§#3, 

SJfcfl7(*rttEL*?a>gS)JtJfcfl5f::£u 

T, ***m£LT, AN1 a>^^>y|CAN3^ffl 
UfffttflOOOnit #ifi<D«E, Xt/fgftSj 

%tttt8(*ttEL*?<D«&)J|Jt0|5.::£|.i 
T. *#*rfteLT» AN1 «>ftfcyi=AN4£ffl 

t % fc-<t&w*i^icLT£&ELjst^££!3£ 

U jggtfl OOOnit f*ifiO)*E,Sur^^ja 

lew*-. 

[0056] 

SgjfctmiLT, ani ofc^ijicjKBtttt 

*05935721#WlaStCfBe©7U-;U7'> 



In Working Example 6 (Production of organic EL device ) 
Working Example 5, as light-emitting material, other than 
thing which uses AN2 in place of AN! organic EL device was 
produced with assimilar, brightness measured voltage, and 
light emission efficiency of 1000 nit vicinity. 
Result is shown in Table 1 . 

In Working Example 7 (Production of organic EL device ) 
Working Example 5, as light-emitting material, other than 
thing which uses AN3 in place of AN1 organic EL device was 
produced with assimilar, brightness measured voltage, and 
light emission efficiency of 1000 nit vicinity. 

Result is shown in Table 1. 

In Working Example 8 (Production of organic EL device ) 
Working Example 5, as light-emitting material, other than 
thing which uses AN4 in place of AN1 organic EL device was 
produced with assimilar, brightness measured voltage, and 
light emission efficiency of 1000 nit vicinity. 
Result is shown in Table 1 . 
{0056} 

In Comparative Example 1 (Production of organic EL 
device ) Working Example 5, as light-emitting material, other 
than thing which usesbelow-mentioned compound CI which 
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tjanttn9»i=LT**EL3H^s«jftL» mm 

[<bi7] 

[0057] 



is a aryl anthracene compound which in place of AN1 is 
stated in U.S. Patent 05935721 specification organic EL 
device was produced with as similar, the brightness measured 
voltage* and light emission efficiency of 1000 nit vicinity. 

Result is shown in Table 1 . 

{Chemical Formula 17} 

{0057} 




C 1 



tt««2(**EL#^fl!>«J6)ilifi«5l=te^ 

i\ nattmtLT. ani o^Miz^mw-s 

-01 2600^^fCfE®<7>7'J-^7>h7-b 

ni4H«i=Lr*«EL*^*«jtL. mmtu 

OOOnit ft lOlff, *.Vitjbtom*M&L 

[<bi8] 

[0058] 



In Comparative Example 2 (Production of organic EL 
device ) Working Example 5, as light-emitting material, other 
than thing which usesbelow-mentioned compound C2 which 
is a aryl anthracene compound which in place of ANI is 
stated in Japan Unexamined Patent Publication Hei 8 - 
012600 disclosure organic EL device was produced with as 
similar, the brightness measured voltage, and light emission 
efficiency of 1000 nit vicinity. 

Result is shown in Table 1. 

{Chemical Formula 18} 

{0058} 




C2 



[0059] 



{Table 1 } 
{0059} 
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[0060] 
Drawings 



{0060} 

[Effects of the Invention] 

Way above, you explain in detail, anthracene derivative of 
Ju mventjon and as for organic EL device which us* 
light-emmmg material for organic EL device which then 
becomes, with low voltage high light emittmgtrighnts and 
efficiency are acquired, decrease of the electricity 
consumpt,on of organic EL device is possible 
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